ready before the public,* fhe communication that I have now the honour of laying before the Royal Society, will be con-? fined to the application of these laws to practical magnetism; and particularly to the construction of magnets, without the use of any magnetised substance.
In examining the magnetical effect of percussion on differ ent kinds of iron and steel, two tests were employed; the weight of iron that the body would lift, and the quantity of deviation that it would produce on a magnetic needle when presented to it in a certain position, and at a certain distance. For the first test, common iron nails of different sizes were made use o f : they were of the weights of 2, 4, 14, 24, 37, 45, 88, 130, and 188 grains. For the purpose of secur ing a good and uniform contact with the magnetised bar, the oxide on the ends of the nails was removed by means of a fine file, and the extremities were then polished by rubbing them on a turkey stone. The second test I employed, con sisted of a board two feet in length, with a longitudinal line down the middle divided into inches, and a sensible pocket compass. To guard against the effects of the magnetism of position, the central line of the board was placed exactly in an east and west direction by the compass, and as the board was laid horizontally on a table, this line was known to be in the plane of the magnetic equator, and consequently in a situation in which small bars of iron are not affected by the magnetism of position. In applying this simple apparatus as a measure of magnetism, the bar, whose magnetism was to be examined or compared, was laid along the central line of the board, with its north pole always nearest the compass. The compass was placed with its centre at the commence ment of the scale, so that its needle was exactly at right angles to the direction of the bar ; and before the deviation took place, both its poles were equidistant from the bar. The distance was estimated by the scale on the board, and always represented the space between the north end, or nearest end of the bar, and the centre of the compass. Three hammers were also employed: No. I. of 22 ounces ; No. II. of 12 ounces ; and No. III. of 27 ounces weight.
It may be remarked, that no exact value can be given to the number of blows, because, having struck them by the hand, they must have been liable to considerable variation in intensity; and also, that the lifting power cannot be consi dered as an exact measure of the magnetism developed by the process. The deviation, however, produced on the com pass by the bodies presented to it at equal distances and in the same direction, was decisive as a comparative measure of their magnetisms; for, though the actual magnetic force is not given by this means, yet it is clear that a greater or less deviation, must be the effect of a greater or less magnetic force; while in bars of a similar kind and dimensions, an equal deviation must be the effect of equal magnetic forces. This bar was next hammered upon a large mass of free stone : after twenty blows with the large hammer had been struck upon it, the deviation it was found had not increased, but still remained at 12^°.
Dr. G ilbert tried this experiment on iron ; but instead of hammering it in the direction of the dipping needle, or in a vertical direction, which produces almost an equal effect, he placed it horizontally in the magnetic meridian, which, in London, is a plane elevated only 19^-degrees above the magnetic equator. Now, as my former experiments proved that hammering iron in the plane of the magnetic equator destroys its polarity, it is evident, that a very small part only of the full influence of percussion must have been obtained by Dr. G ilbert.
As magnetism in steel is more readily developed by the contact of magnetisable substances, and particularly if these substances be already magnetic, it occurred to me, that the magnetising effects of percussion might be greatly increased by hammering the steel bar, with its lower end resting on the upper end of a large rod of iron or soft steel, both the masses being held in a vertical position : and that if the rod were first rendered magnetic by hammering, the effect on the bar would probably be augmented. The following ex periments prove that these opinions were not incorrect. s H ! v . . The effect seemed now to be at a maximum, for more blows with the same hammer produced no alteration ; but on sub stituting a larger hammer, the deviation was augmented.
II. Experiments fo r determining the effect of percussion on
[6. Change of Hammer.] The bar was now inverted, so that the north pole was upward. The bruised end of the bar was now hammered horizon tally until it formed a kind of cup ; this being easily com pressed by the hammer, the effect was increased.
[V. 
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M r ,Scoresby Junior's experiments and observations on the
The general results of these experiments are as follow: 1. A cylindrical bar of soft , 6± inches long, and weighing 592 grains, lifted, after repeated hammering on pewter and stone, grains ; but could not be made to lift a nail of 11 grains.
2. The same bar hammered vertically upon a parlour poker, the poker also held erect, after 22 blows, lifted, with the lower end, which was a North pole, 88 grains (2 ; and on using a larger hammer, received a considerable increase of power, producing a deviation of the compass, three inches distant, of 34 degrees (2 b) : farther hammering found, rather diminished than increased the effect (2 6). On the bar being inverted, so that the north pole was upward, the magnetism was very nearly destroyed by a single blow ; while two blows changed the poles (2 Hammering the end of the bar in the plane of the magnetic equator also de stroyed the polarity; but the effect was not fully produced until many blows had been struck.
When the poker had been previously hammered in a ver tical position, an increase of magnetic effect on the bar was obtained; a single blow being now sufficient to enable the bar to lift about 20 grains : and when the end was ham mered into a kind of cup, so as to be easily bruised, the bar was, by one blow, rendered capable of lifting between 30 and 40 grains (2 e). After 10 blows, the highest effect ob tained in all the experiments was produced, the same bar readily lifting a nail of 188 grains, being nearly one-third of its own w eight! (2 e). The magnetism by percussion was found, by subsequent experiments, to be augmented when the length of the bars magneticalproperties in steel and iron by percussion. 24,9 was increased ; thus a quarter-inch cylindrical bar of steel five inches long, after receiving 20 smart blows, produced a deflection of the needle, at the distance of three inches, of 130, and lifted grains. Another piece of the same bar 7-J inches long, after similar treatment, produced a deviation of 240, and lifted 45 grains; and a third bar of the same kind 12 inches long, after twenty similar blows, occasioned a deviation of the compass of 330, and easily lifted 88 grains. The shortest bar, it was observed, received the full effect by the two first blows ; but the others continued to increase in energy as the percussion was continued. These bars did not receive a power equal to that first used ; the cause was pro bably their greater hardness.
3. A strong magnet properly tempered, was injured in whatever position it was hammered ; but most rapidly when the north pole was upward. After no farther diminution of its magnetism could be produced with the south end upward, a quick loss of power was effected by hammering it with the north pole upward (3 b ) .B ut after the magnetism had been reduced to a certain extent, by hammering in both positions, the power became nearly stationary ; so that on striking it in any position with the same hammer, very little change of intensity occurred (3 c .) . Besides these results, I may mention the effect of percussion on soft steel m agnets; on soft iron not magnetised ; and on cast iron. 4. A soft steel magnet capable of lifting upwards of loco grains, when placed vertically upon the poker with its north pole upward, had its magnetism destroyed by five blows.
5. A bar of soft iron, of the same size and form as the mdcccxxii, K k steel bar used in the first and second series of experi ments, and weighing about 600 grains, was hammered for a considerable time while held vertically upon the poker. The greatest effect w'hich I could produce with the large hammer, was a deflection of the compass needle, at the distance of three inches, of thirteen degrees; in this state it lifted a nail of grains, but refused one of 11 grains weight.
6.
A cast iron bar of the same size and form as the last, became capable of lifting a nail of 37 grains weight. After it had acquired this power, its magnetism was nearly de stroyed by five blows with the north pole upward.
25° Mr. Scoresby Junior's experiments and observations on the
The strong magnetising effect of percussion on soft steel, induced me to apply the property to the formation of mag nets. For this purpose I procured two bars of soft steel, 30 inches long and an inch broad; also six other flat bars of soft steel 8 inches long and half an inch broad, and a large bar of soft iron. The large steel and iron bars were not however absolutely necessary, as common pokers answer the purpose very w ell; but I was desirous to accelerate the process by the use of substances capable of aiding the developement of the magnetical properties in steel. The large iron bar was first hammered in a vertical position. It was then laid on the ground with its acquired south pole towards the south, and upon this end of it the large steel bars were rested while they were hammered ; they were also ham mered upon each other. On the summit of one of the large steel bars, each of the small bars, held also vertically, was magnetical properties in steel and iron by percussion. 251 hammered in succession, and in a few minutes they had all acquired considerable lifting powers. Two of the smaller bars, connected by two short pieces of soft iron in the form of a parallelogram, were now rubbed with the other four bars in the manner of Canton. These were then changed for two others: and these again for the last two. After treating each pair of bars in this way for a number of times, and changing them whenever the manipulations had been continued for about a minute, the whole of the bars were at length found to be magnetised to saturation ; each pair rea dily lifting above eight ounces ! In accomplishing this object, I took particular care that no magnetic substance was used in the process. All the bars were freed of magnetism before the experiment, so that none of them, not even the largest, produced a deviation of five degrees on the compass at three inches distance. The ham mers were also carefully examined. Any bars which had been strongly magnetised, and had had their magnetisms destroyed or neutralised (either by hammering, heating, or by the simultaneous contact of the two poles of another mag net placed transversely,) I always found had a much greater facility for receiving polarity in the same direction as before, than the contrary. Hence it generally happened, that one blow with the original north end downward, produced as much effect as two or three blows did with the original south end downward. I also observed that the polarity of , generally supposed to be permanent and considerable in in tensity, was rather transient and w eak: for in no instance did I meet with a poker, the magnetism of which I could not destroy by a blow or two with a hammer, on the point; and, in general, two blows, even when the poker was held in the hand, and not rested upon any thing, were sufficient to in vert the poles. 
